iNtRODUCtiON
It is estimated that the world cassava production in the year 2016 can be as high as 288 million tons. This is produced mainly in the continents of Africa, Asia and South America. The production in Thailand is estimated to be 3.2 million tons 1 Thailand uses cassava for cassava flour (54%), cassava chip (46%) and ethanol production (2%). By product of the cassava flour production is 10 -15% cassava starch wastes, and this was used for animal feed but with some limitation due to high fiber and low protein contents 2 . Several methods were used to increase nutritional contents of this by-product. Some yeast and fungi species were used to increase the nutritional contents by fermentation 3, 4 . Mushroom classified in the white rot fungi group possess ability to digest lignin and able to increase protein as found in Jonathan et al. 5 . In these work, P. pulmonarius was used to cultivate with rice straw and sorghum stem. Protein content in rice straw was raised from 4.50% to 9.36% and 5.31% to 8.62% in the sorghum stem 5 , Bentil et al. also found that cocoa pulp protein content increased from 21% to 26% by using P. ostreatus for 6 weeks 6 . Darwish et al. also experiment by fermenting corn stem with P. ostreatus for 28 days and found that protein content was raised from 3.6% to 8.15% 7 .
A work by Nasehi et al. using P. florida showed that protein content in rice straw was raised from 3.02% to 7.06% and that in wheat straw was raised from 3.71% to 7.38% 8 . This study was objected to determine the effect of a solid state fermentation involving P. ostreatus (Jacq.) P. Kumm. and L. squarrosulus Mont. on soluble protein and reducing sugars in cassava starch waste.
MAteRiAls AND MethODs

Experimental Design
The experiment was laid out based on Completely Randomized Design (CRD) with 16 treatments and each treatment contain 3 replicates. This is as follow: The experiment is carried out in 15 x 100 mm petri dishes. Material from treatment 1 -16 at 30 g was placed inside the dishes and autoclave at 121 degree Celsius for 60 minutes. The mycelia from P. ostreatus (Jacq.) P. Kumm. and L. squarrosulus Mont. was sub-cultured and stored at 27 and 35 degree Celsius, respectively for 14 and 28 days.
Chemical analysis
Reduced sugar: The amount of reduced sugar present in the samples was determined using DNS methodology. The absorbance at 530 nm was measured using a spectrophotometer 9 . Soluble protein: The soluble protein concentrations were evaluated using a colorimetric method based on the standard curve of bovine serum albumin at 750 nm 10 . Carbon content: The carbon content was determined following the rapid wet oxidation method 11 .
ResUlts
AND DisCUssiON
Reduced sugar
Reduced sugar content in various substrates was found to be significantly different (P<0.05) after fermentation with P. ostreatus (Jacq.) P.Kumm. for 14 days (Table 1) . Treatment 13 (cassava starch waste 70 % + rice broken 30 %) showed the highest reduced sugar reading at 16.99 g/L. The lowest reduced sugar content was found in treatment 15 (cassava starch waste 80 % + soybean meal 20 %).
Reduced sugar contents was also found to be significantly different (P<0.05) after fermentation with P. ostreatus (Jacq.) P.Kumm. for 28 days ( Table 2) . At this period, treatment 10 (cassava starch waste 70 % + rice bran 30 %) showed the highest reduced sugar content (20.28 g/L). Treatment 16 (cassava starch waste 70 % + soybean meal 30 %) was found to contain the lowest reduced sugar reading (0.69 g/L).
Reduced sugar content in all treatments was also found to be significantly different (P<0.05) after fermentation with L. squarrosulus Mont. for 14 days (Table 1) . Treatment 12 (cassava starch waste 70 % + rice broken 30 %) showed the highest reduced sugar reading at 22.87 g/L. The lowest reduced sugar content was found in treatment 15 (cassava starch waste 80 % + soybean meal 20 %).
Reduced sugar contents was also found to be significantly different (P<0.05) after 
Carbon content
Carbon content in every treatment showed significantly different (P<0.05) after fermentation for 14 days (Table 3 ). It was found that cassava starch waste 70 % + corn 30 % showed the lowest reduction in carbon content (5.63%). It was also found that a substrate mixture of cassava starch waste 70 % + rice broken 20 % showed the lowest reduction in carbon content (0.11%). At day 28 after fermentation, the results were also significantly different (P<0.05) ( Table 4 ). The mixture of cassava starch waste 70 % + soybean meal 30 % found the highest reduction in carbon content (6.21%) and the mixture of cassava starch waste 90 % + rice broken 10 % resulted in the lowest reduction in carbon content (0.14%).
Protein contents
Protein content percentage in all treatments showed significantly different (P<0.05) after fermentation for 14 days (Table 5 ). It was found that protein content in cassava starch waste 70 % + soybean meal 30 % showed the highest (Table 5 ). The highest protein content (127.92 mg/g) was found in cassava starch waste 90 % + soybean meal 10 %. The protein content in cassava starch waste 90 % + paddy 10 % showed the lowest percentage (3.40 mg/g). At day 28 after fermentation the result also showed significantly different (P<0.05) ( Table 6 ). Cassava starch waste 80 % + soybean meal 20 % gave the highest protein content (100.52 mg/g). The lowest protein content (16.65 mg/g) was found in cassava starch 100 %.
The result in this experiment clearly showed that both species of white rot fungi can increase protein content and other nutrients in cassava starch waste. An experiment by Akinifemi . It was also found that carbon to nitrogen ratio decreased from 77.6 to 40.45 when compared to control without fermentation 7 . Experiment on corn stem using P. ostreatus by fermentation for 28 days and found that total protein was increased from 3.6% to 8.15%. Protein was increased from mycelium and released enzymes 12 . 
